From a statistical standpoint, the central tendency is a distinctive feature of a population being defined by 3 parameters familiar to the investigators, i.e. the mean, the median and the mode. Another potentially significant variable to define a population is represented by the outliers, i.e. values that lie distant from the main group of observations. While the outliers tend to affect the mean by enlarging or reducing its value, the median and mode remain unchanged. The impact of the outliers on the mean is something worth studying to understand the evolution of the population of video-assisted thoracic surgery (VATS) lobectomists.
THE MEAN
There is little doubt that VATS lobectomy has become in many centres worldwide the preferred approach in the treatment of early NSCLC and an indispensable procedure in the curriculum of a trainee in thoracic surgery regardless of nationality and latitude. Indeed, fact checking of the diffusion of VATS lobectomy in 2016 suggests that the prevalence of this procedure ranges between 20 and 61%, reaching 67% for stage I patients registered in the STS database (Christopher Seder, MD, personal communication) [1] [2] [3] [4] ; a rough calculation of the arithmetic mean of the prevalence of VATS lobectomy in the western world leads to a figure of about 35%. The reasons for this variability in the practice of VATS lobectomy are manifold and difficult to comprehensively point out but it could be argued that this procedure is more widely used in units where the surgeons are relatively younger, hands-on VATS exposure starts early in training, the competition for patients is fiercer, the provision of surgical care is centralized, lung cancer screening programs are active. In addition, socioeconomic issues and resource allocation at the institutional level may also have a significant negative effect on the diffusion of VATS lobectomy [5] . On the other hand, VATS lobectomy is not just a surgical approach anymore but it has rather become a surgical philosophy with several schools of thought contributing to the evolution of this technique (Table 1) .
At an institutional level, different degrees of diffusion of VATS lobectomy can be observed. In Europe, the extreme scenarios range from the presence in the thoracic unit of one or two VATS lobectomists, who dedicate their commitment almost exclusively to VATS major pulmonary resections, to a more diffusely spread VATS lobectomy expertise among self taught surgeons. In fact, in the USA, VATS lobectomy skills are usually learned during training according to the American Board of Thoracic Surgeons recommendations [6] . However, the perceived quality of training strictly depends on the volume of performed lobectomies. In this setting, a recent survey among North American graduates revealed that between 31 and 75% of the respondents had done a maximum of 9 procedures per year of training [7] . Moreover, besides VATS courses and wet labs, crucial to fruitful training were deemed shadowing expert surgeons, receiving mentoring especially when already on a staff position, and, relying on the technical literature for guidance [7] . Nowadays, the obvious central tendency among the population of VATS lobectomists is that younger surgeons, usually just out of training or in the early years of consultantship, are the beneficiaries of available VATS lobectomy and wet lab courses.
THE OUTLIERS
In this professional environment, the outliers in the surgical population of VATS lobectomists are represented by the established, more senior surgeons (i.e. more than 10 years in independent practice) the majority of whom, according to a survey published in 2008, used to (and still?) perform less than 5% of all lobectomies by VATS [8] . The outliers stand distant from the central and prevailing doctrine and may delay the evolution or the diffusion of VATS lobectomy by arguing the necessity of an adequate exposure to open surgery, speculating on the excessive costs of VATS instrumentation and the duration of the operative VATS sessions. In addition, they usually hold positions of authority within a unit, making strategic decisions as to resource allocation and individual development plans. Would the dissemination pattern of VATS lobectomy change were the most senior surgeons to be converted to the new technique?
THE MEDIAN AND THE MODE
To adequately represent a population, the median value and the mode are useful statistical parameters. While the former represents the value in the population compared to which 50% of the remaining values are greater and 50% smaller, the latter is the most frequent value in that population. Ideally, the perfectly symmetrical distribution mandates mean, median and mode to merge into the same value. We know from statistics that outliers do not have an impact on the median and the mode, but they do influence the mean. The population of VATS lobectomists would then greatly benefit from reducing the number of outliers so that the mean number of surgeons performing VATS can overlap the median number reported by national and international databases and mode value expressing the percentage of VATS lobectomies compared to open performed in clinical practice.
THE WAY FORWARD
In addition to simulators and wet labs [9, 10] , senior surgeons may benefit from one to one mentoring by proficient VATS surgeon with training activity distributed in weekly periods and meticulous review of operative videoclips by the mentor [11, 12] . Recently, the Society of Thoracic Surgeons have issued a set of recommendations for surgeons seeking privileges in using new technology and performing new procedures, such as VATS pulmonary resections [13] . Five levels were identified in a certification pathway which is designed to develop a structured expertise from attending lectures to performing operative cases under close monitoring and review of operative performance [13] . However, trial and error as well as self-assessment remain customary methods for senior surgeons to start practicing VATS.
In this setting, is there any potential advantage in interpreting with some degree of flexibility some of the major tenets of VATS surgery to facilitate training of senior surgeons? [14] After all, thoracic surgery would not be the first specialty to address this issue [15] . In addition, there are already pertinent examples of deviations from time-honoured dogmas due to obvious technical difficulties. Most of them are implemented in case of need, such as the anterior costotomy advocated to remove sizeable tumours [16] . Are there 'venial sins' that can be pardoned with the only aim to smoothen the learning curve of the senior surgeons? [17] As an example, can looking through the utility port during well established phases of the procedure and only for a number of restricted times during the entire procedure be conceded as long as this is confined to the steep part of the learning curve? Should the original 6-8 cm length of the utility thoracotomy be acceptable provided that the intercostal muscles are not divided far beyond the skin wound (thus obtaining the so-called 'trapezoid wound')? How long should it take to dissect around major structures of the hilum? Should target duration of dissection of each structure be introduced from the very start, with some flexibility for the senior surgeons 'in training'? What if a self-assessment method were to be proposed as an additional measure of progress in the learning curve along with the number of ports, the case selection for VATS lobectomy (moving gradually away from the lower lobectomy-easy fissure scenario), and, the calculation of the percentage of VATS lobectomies per year compared to the total (Tables 2 and 3; Fig. 1 )? 
CONCLUSION
In the evolution of VATS surgery, the 'new' central tendency must be aimed at the overlapping of the mean, the median and the mode. It revolves around the role of the outliers and how we, as a community of surgeons, are sensible and capable of retrieving these senior surgeons to VATS lobectomy for the appropriate indications and in the interest of our patients [14] . In this setting, it might be crucial to devise for these surgeons a dedicated training curriculum focused on easily achievable steps in the learning curve. Now more than ever, it is imperative to 'get everybody on board' by avoiding anachronistic dualisms and by reminding each one of us of the formidable thrust generated by our competitors in the management of early stage lung cancer [18] ; in such a moment of transition, everybody's help is welcome.
Conflict of interest: none declared. Figure 1: Self-assessment ruler. The total score obtained after 1 year (Table 3) is plotted in the ruler for the senior surgeon to assess his/her progress in the mastering of the VATS lobectomy technique.
